J 



Europaisches Patentamt 

European Patent Off Ic A^ccenii d«i 

^ ^ ^ ^ © Publication numb r: 0 355 604 B1 

Office europ^en des brevets ^ 



© EUROPEAN PATENT SPECIFICATION 

© Date of publication of patent specification: 02.02.94 ® Int. C|5:A61K 31/135, A61 K 9/107 

© Application number: 89114826.4 

@ Date of filing: 10.08.89 

The file contains technical information submitted 
after the application was filed and not included in 
this specification 



OQ 

O 
CO 

in 
m 

CO 



Q. 

m 



© Anti-cancer activity potentiator. 


® Priority: 11.08.88 JP 198795/88 


Proprietor: NISSHIN FLOUR MILLING CO., LTD. 




19-12, NIhonbashi-koami-cho 


© Date of publication of application: 


Chuo-ku, Tokyo 103(JP) 


28.02.90 Bulletin 90/09 






© inventor: Ogawa, Osamu 


© Publication of the grant of the patent: 


6-8, Kashlwa-cho 4-chome 


02.02.94 Bulletin 94/05 


Shikl-shi 


© Designated Contracting States: 


Saitama-ken(JP) 


Inventor: KIshI, Ikuo 


AT BE CH DE ES FR GB GR IT LI LU NL SE 


23-2, Sugano 2-chome 




Ichlkawa-shI 


@ References cited: 


Chiba-ken(JP) 


EP-A-0 171 084 


Inventor: Tahara Yoshiyuki 


FR-A- 2 505 826 


2-28-6, Ashiore-cho, Tsurugashima-machi 




Iruma-gun, Saltama-ken(JP) 


CHEMICAL ABSTRACTS, vol. 107. no. 1. 6 


Inventor: Sugita,Masanori 


July 1987 Columbus. Ohio, USA ShinichI 


50-16, Sanko-cho 


Akiyama et al.. page 376; column 1; ref. no. 


Sakado-shi 


380B 


Saltama-ken(JP) 


PATENT ABSTRACTS OF JAPAN vol. 11. no. 


© Representative: Kraus, Walter, Dr. et a! 


30 (C-400)(2477) 29 January 1987 




Patentanwalte Kraus, Weisert & Partner 


© Proprietor: LEDERLE (JAPAN) LTD. 


Thomas-Wlmmer-RIng 15 


Hattori BIdg., 5th Floor 


D-80539 Munchen (DE) 


10-3 Kyobashi 1*chome 




Chuo-ku Tokyo(JP) 





Note: Within nine months from the publication of the mention of the grant of the European patent, any person 
may give notice to the European Patent Office of opposition to the European patent granted. Notice of opposition 
shall be filed In a written reasoned statement. It shall not be deemed to have been filed until the opposition fee 
has been paid (Art. 99(1) European patent convention). 

Rank Xerox (UK) Business Services 

(3.10/3.09/3.3.3) 



t 



EP 0 355 604 B1 

In another preferred embodiment, the lipid emulsion is administered within 24 hours before the 
administration of the anti-cancer agent. 

In an additional preferred embodiment, th lipid emulsion is administered for the first time within 24 
hours before the administration of the anti-cancer agent, and thereafter, the lipid emulsion is further 
5 administered nearly simultaneously with, or several hours before, the administration of the anti-cancer 
agent. If desired, this course of administration Is thereafter repeated. 

The present invention is unique in that the lipid emulsion preparation exhibits an excellent effect at a 
low dose of the malate of formula (I), and in that when used in combination with an anti-cancer agent, the 
lipid emulsion preparation markedly potentiates the activities of the anti-cancer agents. 

70 

DETAILED DESCRIPTION OF THE INVENTION 

N-solanesyl-N.N'-bis(3,4-dimethoxybenzyl)ethylenediamine of formula (II), one free base of the malate of 
formula (I) provided by this invention, is a colorless transparent oily substance, but the malate of formula (I) 

15 is a colorless to pale yellow crystal having a melting point of 42 to 44 °C. The malate can be obtained, for 
example, by the following method. N-solanesyl-N,N'-bis(3,4-dlmethoxybenzyl)ethylenedlamine is dissolved 
in a suitable organic solvent, preferably an alcohol such as methanol, ethanol or propanol or an ether such 
as diethyl ether, tetrahydrofuran or dioxane. A solution of malic acid in an amount of 1 .0 to 1 .5 moles per 
mole of the compound of formula (II) is added to the above solution. The mixed solution is heated, and then 

20 the solvents are evaporated. The residue was washed with an ether solvent, and recrystallized to give the 
desired malate. 

The malate of formula (I) has been found to be very easy to handle in view of the fact that the 
compound of formula (II) or its hydrochloride is a resinous ultraviscous compound. The malate of formula (I) 
itself is characterized not only by having anti-cancer activity but also by markedly potentiating the activities 

25 of other anti-cancer agents when used with the other anti-cancer agents. The Invention is especially 
excellent in that when the malate of formula (I) is formed into a lipid emulsion, it is incorporated in lipid 
microspheres of the emulsion. These lipid microspheres are transferred to tumor celts; and in that in situ , 
the malate of formula (f) incorporated in the microspheres potentiates the activities of the anti-cancer 
agents, thus providing an effective therapeutic effect. 

30 Various anti-cancer agents heretofore used clinically can be potentiated in activity. Specific examples 
include adriamycin, actinomycin-D, mitomycin C, bleomycin, 5-fluorouracil, peplomycin and cisplatin. The 
lipid emulsion may be said to be unique in that it can exhibit an excellent effect on tumor cells which show 
resistance to these drugs. 

In the present invention, the lipid emulsion containing the malate of formula (I) is administered in 

35 combination with other anti-cancer agents. Its dose may vary depending upon the method of administration 
and a disease to be treated. Generally, its amount as the malate of formula (I) may be 1.0 mg to 2,000 
mg/day. The suitable amount is 4 mg to about 1 .000 mg/day. In the administration of the lipid emulsion of 
the invention together with the other anti-cancer agents for the purpose of potentiating the activities of the 
other anti-cancer agents, the dose of the emulsion of the invention differs depending upon the type of the 

40 other anti-cancer agents. Generally, the doses of the other anti-cancer agents are those conventionally 
used, and the dose of the malate of formula (I) is selected from those which potentiate the activities of the 
other anti-cancer agents. In actual administration, the lipid emulsion is in a stable dosage form, and this is 
unique in view of the fact that the compound (II) itself or its hydrochloride cannot be formed into a lipid 
emulsion. ^ , - . . . ^_ „. 

45 To secure fihe, pau1iclesv0f 1 micron or below in size which can actually be administered as a lipid 
emulsion, the particles" should'have a charge within the range of +20 mV to +50 mV. It has been found 
however that compound (II) itself or its hydrochloride does not have a particle charge within this range, but 
particle aggregation occurs. 

Accordingly, to obtain a lipid emulsion of N-solanesyl-N,N'-bis(3,4-dimethoxybenzyl)ethylenediamine of 

50 formula (II) which exhibits the inherent pharmacological efficacy of the compound (li) must be converted to 
its malate. The lipid emulsion of this invention may be said to be unique in respect of this feature. 

The pharmaceutical micro-emulsion of this invention is prepared by introducing the compound of 
formula (I) into particles of an oil or fat used in the preparation of ordinary lipid emulsions. For example, it 
can be easily prepared by dissolving the compound of formula (I) in fine particles of the oil or fat, and 

55 dispersing the fine particles in water using an emulsifier to form an oll-in-water emulsion. 

The oil or fat which can be used in preparing the pharmaceutical micro-emulsion of this invention 
includes any pharmaceutically acceptable oils and fats which are normally used. Specific examples include 
vegetable oils such as soybean oil, cottonseed oil, rapeseed oil and safflower oil; triglycerides of medium- 
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chain fatty acids having 8 to 12 carbon atoms (such as caprylic acid, capric acid and lauric acid), normally 
abbreviated as MCT; and mono- or di-glycerides of fatty acids having 6 to 18 carbon atoms (such as 
caproic acid, capric acid, myristic acid, palmitic acid, linoleic acid and stearic acid). They may b used 
either singly or in combination. Among them, vegetable oils and Panacet 810 (MCT mixture, a product of 
5 Nippon Oils and Fats Co., Ltd.) are preferably used, and pharmaceutically acceptable soybean oil fitting the 
standards of medicines stipulated in Japanese Pharmacopoeia is most preferred. The amount of such an oil 
or fat is not strictly limited, and can be varied widely depending upon the type or amount of the 
pharmacologically effective compound of formula (I) and/or the other Ingredients. Generally, it Is 1 to 50 % 
(w/v), preferably 3 to 30 % (w/v), more preferably 5 to 20 % (w/v). 

70 Unless otherwise stated, all percentages "% (w/v)" used to denote the contents or amounts used of the 
ingredients of the pharmaceutical micro-emulsion in the present specification and the appended claims 
mean parts by weight per 100 parts by volume of the final pharmaceutical micro-emulsion. 

The emulsifier used to disperse the fine particles of the oil or fat stably in an aqueous medium may be 
at least one compound selected from physiologically acceptable phospholipids and nonionic surface-active 

75 agents, preferably the physiologically acceptable phospholipids. Examples of the physiologically acceptable 
phospholipids include yolk phospholipid, vegetable oil phosphpliplds such as soybean phospholipid, and 
phosphatidyl choline. Examples of the nonionic surface-active agents include polyoxyalkylene copolymers 
(for example, polyoxyethylene-polyoxypropylene copolymers having an average molecular weight of 1 ,000 
to 20,000), and hydrogenated castor oil polyoxyalkylene derivatives [such as hydrogenated castor oil 

20 polyoxyethylene-(40)-ether and hydrogenated castor oil polyoxyethylene-(20)-ether]. These emulsifiers can 
be used either singly or in combination. Preferably, the emulsifiers used in this invention generally have an 
HLB of 6 to 15, preferably 10 to 14. Among the above emulsifiers. yolk phospholipid and vegetable 
phospholipids such as soybean phospholipid are preferred. The vegetable oil phospholipids, particularly 
purified soybean phospholipid, are most suitable because they have a better emulsifying power and can 

25 form more uniform, finer and more stable phospholipid particles than the yolk phospholipid. Desirably, the 
vegetable oil phospholipids are purified to such an extent that the phosphatidyl choline content reaches at 
least 50 % by weight, preferably at least 80 % by weight. The soybean oil phospholipid so purified may 
have an iodine value of generally 30 to 50, preferably about 40. 

The emulsifier is used in an amount sufficient to disperse the oil or fat particles containing the N- 

30 solanesyI-N,N'-bis(3,4-dimethoxyben2yl)ethylenediamine malate in an aqueous medium and maintain them 
stably in it. Depending upon the type of the emulsifier, its amount is generally 0.05 to 25 % (w/v), preferably 
0.2 to 6 % (w/v), more preferably 0.6 to 2.4 % (w/v). On the basis of the oil or fat, the suitable amount of the 
emulsifier is 6 to 24 parts by weight, especially 6 to 15 parts by weight, per 100 parts by weight of the oil 
or fat. 

35 In the micro-emulsion of the present invention, a moderate amount of distilled water or deionized water 
may be used as the aqueous dispersion medium. If required, a small amount of a pharmaceutically 
acceptable water-miscible organic solvent such as ethanol may be incorporated. 

As required, an isotonizing agent and other additives such as an emulsification aid and a stabilizer may 
further be incorporated in the micro-emulsion of the present invention. 
40 Examples of the isotonizing agent include glycerol, sugar alcohols such as sorbitol and xylitol; 
monosaccharides such as glycose and fructose; disaccharides such as maltose: and amino acids such as 
L-alanine, L-valine and glycine. Of these, glycerol is especially suitable. 

The isotonizing agent is added to adjust the osmotic pressure of the micro-emulsion to a value nearly 
equal to that of a body fluid. The amount of the isotonizing agent is such that its final concentration in the 
45 micro-emulsion is 0.1 to 0.5 mole/liter, preferably 0.25 to 0.35 mole/liter. 

Examples of the emulsifying aid that can be incorporated include fatty acids having 10 to 20 carbon 
atoms (such as stearic acid, palmitic acid, linoleic acid and linolenic acid) and salts thereof (such as sodium 
and potassium salts), phosphatidyl ethanolamine, phosphatidyl serine and stearylamine. It may be used 
generally in an amount of up to 0.4 % (w/v), preferably 0.01 to 0.2 % (w/v). In particular, the fatty acid or its 
50 salt can be advantageously used in an amount of 0.01 to 0.1 % (w/v), and phosphatidyl ethanolamine, 
phosphatidyl serine and stearylamine may be advantageously used in an amount of 0.05 to 0.3 % (w/v), 
especially 0.1 to 0.2 % (w/v). 

Cholesterol or tocopherol, for example, may be used as a stabilizer. Conveniently, cholesterol may be 
used generally in an amount of up to 1.2 % (w/v). preferably 0.2 to 0.4 % (w/v). and tocopherol may 
55 conveniently be used in an amount of up to 2.5 % (w/v), preferably 0.2 to 0.8 % (w/v). 

Albumin, its fatty acid amide derivatives, and polysaccharides or their fatty acid ester derivatives may 
also be used as the stabilizer. From the standpoint of antigenicity, albumin is desirably one derived from a 
human when preparing a pharmaceutical micro-emulsion for humans. The fatty acid amide derivatives 
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thereof may. for example, be compounds obtained by amidating 5 to 40 % of the entire amino groups 
present in albumin with fatty acids having 14 to 18 carbon atoms (such as palmitic acid and stearic acid). 
Examples of the polysaccharides include dextran, pullulan and hydroxyethyl starch. The fatty acid ester 
derivatives of these polysaccharides may be compounds obtained by, for example, esterifying 5 to 40 % of 

5 the entire hydroxyl groups present in the polysaccharides with fatty acids having 14 to 18 carbon atoms 
such as palmitic acid and stearic acid. The stabilizer may be added generally in an amount of 0.02 to 5 % 
(w/v), preferably 0.2 to 2.5 % (w/v). 

The micro-emulsion of this invention may be prepared by using emulsifying methods known per se. 
Ordinary homogentzers may be used as am emulsifying machine. To prepare a stable lipid micro-emulsion, 

10 it Is convenient to use two types of homogenizer. Specifically, the micro-emulsion of this invention may be 
prepared by dissolving an effective amount of the N-solanesyl-N,N' bis(3,4-dlmethoxybenzyl) 
ethylenediamine malate in the oil or fat such as pharmaceutically acceptable soybean oil optionally under 
heat, adding a predetermined amount of an emulsifier such as refined soybean phospholipid and as 
required an isotoni^ing agent and other additives such as an emutsification aid or a stabilizer, stirring the 

15 mixture under heat to make a uniform mixture, adding water, and treating the mixture In a homogenizer to 
prepare a crude emulsion of the oil-ln-water type, and thereafter, homogenizing the crude emulsion by a 
pressurized homogenizer such as Gaulin high-energy homogenizer. The stabilizer and the isotonizing agent 
may be added to the resulting micro-emulsion. 

Desirably, the above emulsifying operation is carried out generally until the dispersed oil or fat particles 

20 in the resulting emulsion have a mean particle diameter of gSg^^£^S!^3@j@!^$f@S!i^1ji^[^' 

N-Solanesyl-N,N'-bis(3,4-dimethoxybenzyl)ethylenediamine malate of formula (I) as a pharmacologically 
active ingredient is conveniently used so that its concentration generally becomes 0.1 to 10 % (w/v), 
preferably 0.3 to 3 % (w/v), more preferably 1 to 3 % (w/v). 
25 As required, the micro-emulsion of this invention so prepared may be lyophilized. The powder obtained 
by lyophillzation can be converted back to the original micro-emulsion when it is dissolved in water. It 
should be understood that the term "micro-emulsion", as used in the present application, also denotes such 
a lyophilized form of the micro-emulsion. 

Thus, according to one preferred embodiment of this invention, there is provided a pharmaceutical oil- 
30 in-water type micro-emulsion consisting essentially of 

5 to 50 % (w/v) of fine particles of a vegetable oil or a triglyceride of a medium-chain fatty acid having 
8 to 12 carbon atoms containing 0.1 to 10 % (w/v) of N-solanesyl-N,N'-bis(3,4-dimethoxybenzyl)- 
ethylenediamine malate, 

0.05 to 25 % (w/v) of a physiologically acceptable phospholipid, 
35 an isotonizing agent selected from the group consisting of glycerol, sugar alcohols, monosaccharides, 
disaccharides and amino acids in an amount sufficient to isotonize the emulsion, and 

water. 

According to a more preferred embodiment of this invention, there is provided a pharmaceutical oil-ln- 
water type emulsion consisting essentially of 
40 5 to 30 % (w/v) of fine particles of soybean oil having dissolved therein 0.3 to 3 % (w/v) of N-solanesyl- 
N,N*-bis(3,4-dimethoxybenzyl)ethylenediamine malate, 
0.5 to 25 % (w/v) of a purified soybean oil phospholipid, 
1 to 5 % (w/v) of glycerol, and 
the remainder being water. 

45 The lipid emulsion provided by this invention containing the compound of formula (I) is parenterally 
administered by injection. Preferably, it is administered intravenously. When parenterally administered, the 
lipid emulsion has very good migrability to tumor cells (uptake into the tumor cells), and consequently, can 
strongly potentiate the activities of other anti-cancer agents. 

In the method of potentiating the activities of other anti-cancer agents by using the lipid emulsion 

50 provided by this invention in combination with the other anti-cancer agents and the method of treating 
cancer occurring in a warm-blooded animal by administering the lipid emulsion of the invention to the 
warm-blooded animal together with the other anti-cancer agents, the actual administration schedule of the 
lipid emulsion of the invention is preferably by the following specific method. 

In one embodiment, the lipid emulsion of the invention is administered together with the other anti- 

55 cancer agents. In another embodiment, the lipid emulsion of this invention is administered for the first time 
within 24 hours before the administration of anti-cancer agents, and then the lipid emulsion of the invention 
is further administered simultaneously with, or several hours before, the administration of the anti-cancer 
agents, and this administration course is continuously or intermittently repeated. By this administering 
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method, the activities of the other anti-cancer agents used in combination are markedly potentiated, and the 
therapeutic effect can be effectively exhibited. 

Accordingly, the lipid emulsion of this invention contributes greatly to cane r therapy. 

The pharmacological activities of N-solanesyl-N,N'-bis(3,4-dimethoxybenzyl)ethylenediamine and a lipid 
5 emulsion containing the malate will now be illustrated specifically. 

[AJ Pharmacological tests 

A-l: Anti-cancer activity and potentiation activity in vitro 

10 

Parti 

Procedure 

75 Sensitive cell line V79/S and ADM-resistant cell line V79/ADM of the Chinese hamster were used, and 
sensitive cell line PLC/S and cholchicin-resistant cell line PLC/Col, as human hepatoma cells. 

The sensitive cell lines (400 cells) or the resistant cell lines (600 cells) were each incubated for 24 
hours in 10 ml of Eagle's MEM medium containing 10 % bovine serum. Each of the drugs indicated in 
Table 1 below was dissolved in ethanol, and 50 microliters of the resulting solution was added to the 
20 medium. The incubation was further carried out for 9 days. The concentration of the drug which inhibits 50 
% of the colony formation (proliferation) of the tumor cells was calculated. 

V79/S and V79/ADM were tested by using all of the drugs described above, but PLC/S and PLC/Col 
were tested by using only the malate of formula (I), adriamycin and peplomycin. 

25 Results 

The concentrations (micrograms/ml) required to inhibit 50 % of the proliferation of the tumor cells, 
expressed by IC50. are shown in Table 1. 



30 

Table 1 



35 


\v Cell 
line 

Drug \v 


IC5Q (^g/ml) 


V79/S 


V79/ADM PLC/S 


PLC/Col 


40 


Compound (I) 


11.5 


3.0 6.8 


1.7 




ADM 


0.057 


8.8 0.005 


0.08 




ACR 


0.037 


0.27 




45 


ACD 


0.017 


0.28 






CDDP 


0.37 


0.32 






MTX 


0.017 


0.0078 




50 


Mitoxantcone 


0.019 


0.36 




PEP 


1.95 


0.48 0.24 


0.19 



55 It is clear from the results given in Table 1 that the malate of formula (I) itself had some degree of 
tumor growth inhibition activity (anti-cancer activity), and inhibited proliferation of ADM-resistant Chinese 
hamster cells (V79/ADM) or colchtcin-resistant human hepatoma cells (PLC/Col) in concentrations required 
to inhibit growth of their sensitive cell lines; and therefore that the malate of formula (I) showed clear tumor 
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growth inhibition (anti-cancer) activity on drug-resistant tumor cells and drug-resistance overcoming activity. 

In contrast, the adriamycin (ADM) clinically used showed a marked reduction in its anti-cancer activity 
on ADM-resistant tumor cells. ACR and ACD which are other carcinostats or anti-cancer agents, and 
mitoxantrone recently marketed for their appreciable anti-cancer activity on acute leukemia, acute lym- 
5 phoma and breast cancer have larger ICso values on the proliferation of drug-resistant tumor cells V79/ADM 
than those on the sensitive cell lines. Hence, the resistances to these drugs were not overcome. 

It will be understood that the malate of formula (I) is excellent. 

Parts 

10 

Procedure 

Lung adenocarcinoma, lung squamous cell carcinoma, osteosarcoma and ovarian carcinoma were 
selected as clinically isolated human cancer cells, and the anti-tumor activities of various drugs were 
75 examined. Specifically, various tumor tissues were individually cut to thin pieces by a razor, and by washing 
in saline by using a 1 mm mesh, the connective tissues were removed. The resulting solution was 
centrifuged at 1000 rpm for 1 minute to remove necrotizing substances. Washing with saline gave tumor 
cells. 

The tumor cells obtained as above (about 10 g) were put in 0.4 ml of a culture solution (RPMI 1640 plus 
20 10 % calf serum), and each of the drugs in the concentration shown in Table 2 was added. They were 
incubated at 37 °C for 4 to 8 hours. Thereafter, pumping was carried out to disperse the tissue pieces. 
Then, centrifugation at 1000 rpm for 5 minutes, cell coating and Giemsa staining were performed. The anti- 
tumor activity of each drug was examined on the basts of observation of the morphological changes of the 
tumor cells under a microscope. 
25 The experiment was conducted on two examples of each tumor cells (total 8 examples). The malate of 
formula (I) was used in a concentration of 3 micrograms/ml for 3 examples out of 8, and 30 micrograms/ml 
on 5 examples. 

Results 

30 

The anti-tumor activities on the tumor cells were examined by using the effective dose of the drugs in 
vivo . The results with those examples which were rated as "significant" by the Fisher's significance test are 
given in Table 2. 

35 Table 2 



Drug 


Drug concentration (ug/ml) 


Efficacy ratio (*) 


Compound (1) 


3 or 30 


5/8 


CDDP 


0.5 


4/8 


CPM 


10 


3/8 


ADM 


0.3 


3/8 


ACNU 


2.0 


3/8 


VLB 


0.1 


3/8 


BLM 


1.0 


2/8 


VCR 


0.1 


2/8 


ACR 


0.2 


2/8 


MPL 


0.5 


1/8 


CQ 


0.1 


1/8 


5-FU 


10 


1/8 


MTX 


3.0 


1/8 


MMC 


0.2 


0/8 


VDS 


0.5 


0/8 


ACD 


0.01 


0/8 



(") Rated as "significant" by the Fisher's significance test. 
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As is clear from the examples given in Table 2, the malate of formula (I) in accordance with this 
invention was found to have anti-tumor activity on various tumor cells. 

A- II: Anti-cancer activity and potentiation activity in vivo 

5 

Part I 

Procedure 

70 Three to eight male BDFi mice having a body weight of 20±3 g were used, and B16 melanoma cells 
were selected as tumor cells. The melanoma cells were homogenized, and the homogenate was trans- 
planted subcutaneously to the mice in an amount of 0.5 ml/mouse. After 7 days, the malate of formula (I) in 
accordance with this invention and an anti-cancer agent, neocartinostatin (NCS). were intraperitoneally 
administered either singly or in combination three times every 4 days in a dose of 5 mg/kg and 0.45 mg/kg 

15 for each time. The life prolonging rate of the mice was determined by the treated group/non-treated control 
group (T/C %). 

Results 

20 The T/C (%) values are tabulated in Table 3. 

Table 3 



Drug 


T/C (%)' 


Control 


100 


Compound (1) 


165 


NCS 


135 


Compound (1) + NCS 


129 



' Comparison at M. S. T. (medium survival time) 



As is clear from the results given in Table 3, the group to which the malate of formula (I) was 
administered showed a particularly good life prolongation effect as compared with the non-treated control 
35 group, and was also found to have a significant effect over the group to which NCS alone was administered. 
The group to which these drugs were administered in combination showed no difference in life prolongation 
rate as compared with the groups to which the drugs were administered alone. In this test, anti-cancer 
activity potentiating action was not clearly seen. 

40 Part 2 

Procedure 

Male BDFi mice having a body weight of 20±2 g (6 per group) were used, and as tumor cells, Lewis 
45 lung cancer cells were transplanted under the skin of the side abdomen of each of the mice at a rate of 10^ 
cells. Seven days later, a lipid emulsion containing the malate of formula (I) (the lipid emulsion of Example 
2) and ADM as an anti-cancer agent were intravenously administered in the doses shown in Table 4 below. 
The life prolongation rate of the mice in each group was determined by the treated group/non-treated 
control group (T/C %). 



55 
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Results 

The T/C {%) values are shown in Table 4. 
5 Table 4 



Drug 


Dose (mg/kg) 


T/C 


Control 




100 


Lipid emulsion*^* of Example 2 


2.5 


205 




5.0 


179 




10 


103 




20 


203 


ADM 


1.25 


218 




2.5 


173 




5.0 


241 



(1) : Comparison at M. S. I. 

(2) : Calculated as the malate of formula (I) 



It is seen from the results shown in Table 4 that the lipid emulsion containing the malate of formula (1) 
shows a marked life prolongation effect and excellent anti-cancer activity. 

25 Procedure 

Male BDFi mice having a body weight of 20±2 g. 6 per group, were used. P388 mouse leukemia cells 
(one week after transplantation) as tumor cells were washed with 0.9 % saline and suspended in saline so 
that the number of the cells reached 5 x 10^ /m. The suspension was Intraperitoneally administered to the 
30 mice at a rate of 0.2 ml (10^ cells) per mouse. 

Twenty-four hours after the transplantation of tumor cells, the malate of formula (I) and 
cyclophosphamide (COPA) were successively administered intraperitoneally once to the mice, and the life 
prolongation rate of the mice in each group was determined. 

The malate of formula (I) was used after suspending it and Tween 80 at a ratio of 1:5 to saline, and this 
35 suspension was diluted with a solution of Tween 80 in the same concentration. CPA, on the other hand, was 
used as a solution in saline. 

CPA (50 mg/kg and 100 mg/kg) and the malate of formula (I) (10 mg/kg and 20 mg/kg) were 
administered singly or in combination, and the life prolongation rate was determined. The life prolongation 
rate shows the rate of the treated group to the control group into which P288 mouse leukemia cells were 
40 transplanted (T/C %), and the rate of the group to which CPA and the malate were administered to the 
group to which CPA alone was administered (T/C %). The results are summarized in Table 5. The number 
of surviving mice determined 30 days later was also shown in Table 5. 
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Table 5 



Drug 






Number of ^ 


(dose) 




(%) 


surviving 








animals 


Control group having 


10.1 


100 


0/6 


P388 cells trans- 


[9-111 






n1 zint^A^ 4* V\ A ir A { n 

P^aiibeu cnerein 








^irA \3u nig/ Kg i 






ny#; 


119-22] 


(100) 




+ Compound (I) 








(5 mg/kg) 


21.3 


211 


0/6 




[19-291 


(105) 




(10 mg/kg) 


22.0 


218 


0/6 




(20-231 


(108) 




(20 mg/kg) 


22.3 


221 


0/6 






f 1 1 ni 

IX XII 1 




(40 mg/kg) 


9.3 


92 


0/6 




f ft— 9 A 1 
I o— *0 J 






\^irt\ I X u u lug/ f\g / 


OA n 


91ft 
Z J O 


Lt 0 


[21-301 


(100) 




+ Compound (I) 








(5 mg/kg) 


29.0 


287 


0/6 




[22-301 


(121) 




(10 mg/kg) 


>31.0 


>341 


5/6 


[27->301 


0143) 




(20 mg/kg) 


12.0 


119 


1/6 




(4-301 


(50) 




(40 mg/kg) 


9.3 


92 


0/6 


(3-111 


(39) 





(1) : MST: Medium Survival Time 

(2) : The parenthesized figures show percentages 

based on the group to which CPA alone was 
administered. 

(3) : Number of animals which survived for 30 days. 

The above results show that the malate of formula (I) in accortjance with this invention at low 
concentrations markedly potentiateij the anti-cancer activity of CPA, and particularly in the group to which 
CPA was administered in a dose of 100 mg/kg. the combined use of 10 mg/kg of the malate exhibited an 
excellent potentiating efficacy. 
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A-lll: Anti-cancer activity potentiating action 
Procedure 

5 The anti-cancer activity potentiating action of the nnalate of fornnula (1) was examined using Chinese 
hamster cells (sensitive cell line V79/S and ADM-resistant cell line V79/ADM), human hepatoma cells 
(sensitive cell line PLC/S and colchicin-resistant cell line PLC/Col) and mouse leukemia cells (sensitive cell 
line L5178Y/S) and aclarubicin-resistant cell line L5178Y/ACR). 

Of these tumor cells, the sensitive cells (400 cells) and the resistant cells (600 cells) were each 
10 incubated in 10 ml of Eagle's MEM medium containing 10 % bovine serum for 24 hours, and then each of 
the test drugs indicated in Table 6 was added. Thereafter, the incubation was carried out for 9 days. The 
concentration (ICso: microg rams/ml) of the test drug required to inhibit 50 % of the colony formation 
(proliferation) of the tumor cells was calculated. 

Specifically, the experiment was carried out by using the following anti-cancer agents. 

(A) Chinese hamster V79 cells 

As anti-cancer agents, there were used adriamycin (ADM), aclarubicin (ACR), actinomycin D (ACD), 5- , 
fluorouracil (5-FU), cytarabin (Ara-C), cisplatin (CDDP), methotrexate (MTX), mitomycin C (MMC). nimustine 
20 (ACNU). mitoxantrone, etoposide (VP-10), vincristine (VCR), bleomycin (BLM) and peplomycin (PEP). For 
the sensitive cells, the anti-cancer agents were used in combination with 10 micrograms/ml of the malate of 
formula (I), and for the resistant cells, the anti-cancer agents were used in combination with the malate of 
formula (I) 3 micrograms/ml, 5 micrograms/ml, and 10 micrograms/ ml. 

25 (B) Human hepatoma cells 

As anti-cancer agents, adriamycin (ADM) and peplomycin (PEP) were used in combination with the 
malate of formula (I) (5 micrograms/ml). 

30 (C) Mouse leukemia cells 

Adriamycin (ADM) and aclarubicin (ACR) as anti-cancer agents were used in combination with 20 
micrograms/ml of the malate of formula (I). 
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Results 



The results are summarized in Tables 6 and 7. 
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The foregoing results lead to the discovery that the matate of formula (I) well potentiates the activities of 
other anti-cancer agents as a result of combined use. Furthermore, the potentiation activity is excellent on 
tumor cells having resistance to the other anti-cancer agents. 

A-IV: Tumor proliferation inhibiting activity 



Procedure 



55 Female BALB/c rats (7 weeks old). 8 per group, were used. Tumor cells (Meth-A) induced by methyl 
cholanthrene were transplanted intraperitoneally to the rats, and then the malate of formula (I) was 
administered Intraperitoneally to the rats. The proliferation inhibiting activity of the malate was examined by 
comparing the weight of the tumor celts with that of the tumor cells in the non-treated control group. 
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The dose of the malate of formula (I) was 1.25, 2.5, 5.0, and 10.0 mg/kg/day. The administration 
schedule was as shown In Table 8 below. Mitomycin C (MMC) was administered as another anti-cancer 
agent. The weight of the tumor cells was measured, and the proliferation inhibiting activity was determin d. 

5 Results 

The weight (g) of the tumor with respect to that of the tumor in the control group (T/C, %) after 16 days 
from the transplantation of the tumor cells, and the number of surviving rats after 16 days are shown in 
Table 8. 

10 

Table 8 



15 


(dose) 


Dosing 
schedule 
(day) 


Tumor weight 
mean-t-S.D. 
(g) 


T/C 
(%) 


Number of 
surviving 
animals 
(16 days 
later) 


20 


1 

Control 




1.672+0.530 


100 


8/8 




Compound ( I ) 

(1.25) 


Ir 3, 5 


1.255+0.533 


75 


8/8 


25 


(2.5) 


1, 3, 5 


1.327+0.350 


79 


8/8 




(5.0) 


1 


1.389+0.644 


83 


8/8 




(10.0) 


1 


1.091+0.659 


65 


8/8 


30 


MMC (1.0) 


1-5 


0.347+0.185 


21 


8/8 



(1) Dose in mg/kg/day 

35 



The above results show that the malate of formula (I) significantly inhibited the proliferation Meth-A 
sarcoma cells in rats. 

40 A-V: Anti-cancer activity potentiating action in vitro 

Procedure 

ICR nude mice (4-5 weeks old; 7 per group) were used. Human stomach cancer cell line H-81 was used 
45 as tumor cells. Tissue pieces, 2 mm in square, were taken, and transplanted subcutaneously to the right 
back portion of the nude mice. The volume of the tumor after transplantation was calculated by long 
diameter x short diameter x thickness x ^. Administration of a drug was started on the 11th day after the 
transplantation when the above tumor volume reached about 100 mm^. 

The sequence of the drug administration was as follows:- A lipid emulsion of the malate of formula (I) 
50 (the lipid emulsion of Example 2) was intravenously administered, and 20±5 minutes later, adriamycin 
(ADM) was simultaneously administered intravenously. The administration was further repeated every five 
days from the day on which the administration was first carried out. The total number of administrations of 
each drug was four. The doses of the drugs in the individual groups are as shown in Table 9 below. 

55 Results 

The tumor volume of each mouse on the day of measurement was calculated by the long diameter x 
short diameter x thickness x ^, and the tumor proliferation inhibiting ratio to the control group to which no 
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drug was administered was determined. The measurement was made on the days on which the drugs were 
administered, and four weeks after the start of drug administration. The results are shown in Table 9. 
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Note 1: With regard to ADM (5 rag/kg) r the 
administration was carried singly^ and the evaluation was 
made four weeks later. 

Note 2: Assay was carried out on the signifi- 
cance from the control group only with regard to the 
results obtained four weeks later. 
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It is seen from the results given in Table 9 that the lipid emulsion containing the malate of formula (I), 
when used in combination with ADM, synergistically potentiates the activity of ADM. Particularly, the tumor 
volume showed a cl ar tendency to diminish in the group to which 5 mg/kg of the malate of formula (I) and 
5 mg/kg of ADM were administered together. In any of the groups tested, no case of death was noted in the 
5 nude mice. Side-effects were not observed. 

It will be understood in view of the foregoing that the lipid emulsion of this invention has a marked anti- 
cancer activity potentiating action. 

A- VI: Anti-cancer activity potentiating action in vivo 

10 

Procedure 

ICR nude mice, 6 per group, were used, and the experiment was conducted substantially in accordance 
with the procedure described in A-V. 
;5 As tumor cells, human tumor cells (muscle fibrosarcoma HT-1080) were used, and 5 days after the 
transplantation, drug administration was started. 

The sequence of drug administrations was as follows:- A lipid emulsion containing the malate of formula 
(I) (the lipid emulsion of Example 2) was intravenously administered, and 20±5 minutes later, adriamycin 
(ADM) was intravenously administered. The administration was further performed every 5 days from the day 
20 of starting the administration, and the total number of administrations was therefore 4. 
Mitomycin C (MMC) was tested by the same way as above. 

Results 

25 The doses of the drugs in the individual groups are shown in Table 1 0-1 . 

Thirty-six days after the transplantation of the tumor, a tumor mass was extracted and its weight was 
measured. From the difference of the weight of the tumor from the non-treated control group, the tumor 
growth inhibition ratio (%) was calculated. The results are shown in Tables 10-1 and 10-2. 

30 Table 10-1 



Drug 


Dose (mg/kg) 


Day of administration 


Tumor weight 


Tumor growth 
inhibition ratio (%) 


Control 






3.62±1.78 




ADM 


4 


5. 10, 15. 20 


0.14+0.32 


96.1 


Lipid emulsion + ADM 




5, 10, 15, 20 


0.03±0.05, 


99.2 


4 


5, 10, 15, 20 







(1): Calculated as the malate of formula (I) 



Table 10-2 

45 



Drug 


Dose (mg/kg) 


Day of administration 


Tumor weight 


Tumor growth 
inhibition ratio (%) 


Control 






3.62i1.78 




MMC 


3 


5, 10, 15, 20 


1.92±0.27 


47.0 


Lipid emulsion + MMC 




5. 10. 15, 20 


0.56t0.28 


84.5 


3 


5, 10, 15. 20 







(1): Calculated as the malate of formula (I) 
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It is seen from the results given in these tables that the lipid emulsion of this invention significantly 
potentiated the activities of ADM and MMC against HT-1080. 

The results of the for going pharmacological tests show that the malate of formula (I) in accordance 
with this invention has excellent anti-cancer activity and excellent activity of potentiating the activities of 
5 other anti-cancer agents, and that the lipid emulsion containing the malate of formula (I) has an excellent 
effect of potentiating the activities of other anti-cancer agents. 

Now, a test for the stability of the lipid emulsion of this invention will be described. 

[B] Stability test: 

10 

The micro-emulsions containing the N-solanesyl-N,N,-bis(3,4-dimethoxybenzyl)ethylenediamine malate 
provided by this invention were tested for 3 months for stability. The content was measured by high- 
performance liquid chromatography (device: 655-15 made by Hitachi Limited), and the particle size 
distribution analyzer (CAPA-500, made by Horiba Limited). The results are shown in Table 11. In a stability 
15 test at room temperature (25 **C) for 3 months, almost no change was observed in content, appearance, pH 
and particle diameter. Accordingly, the micro-emulsion of this invention is very stable pharmaceutical ly. 
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■fable 11 
StedDility Test 



Micro- 
anulsion 


T^st items 


Period of observation 






inraedlateiy 
after pre- 
paration 


1 month 


3 

months 




Content (ing/ml) 
(residual rate, %) 


20.22 
(100.0) 


20.26 
(100.2) 


19.89 
(98.4) 


Exarnple 2 


^^spearance 


White nai- 

tranqparent 

emulsion 








PH 


3.59 


3.60 


3.62 




Mean particle diameter ^wn) 


0.21 


0.21 


0.21 




QMitent (mg/nd) 
(residual rater %) 


20.28 
(100.0) 


20.36 
(100.4) 


19.93 
(98.3) 


Exanple 3 




White nca>- 

transparent 

enulsion 








PH 


3.60 


3.60 


3.58 




Mean particle diameter 


0.21 


0.21 


0.21 



- to be continued - 
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Tdble 11 (continued) 



Micro- 
emulsion 


Test items 


Period of observation 




Imnediately 
after pre- 
paration 


1 month 


3 

months 




(residual rater %) 


20.56 
(100.0) 


20.52 
(99.8) 


20.13 
(97.9) 


Ebcample 4 


i^^pearance 


White non- 
transparent 
emulsion 








PH 


3.63 


3.65 


3.64 




Mean particle diameter ^m) 


0.22 


0.22 


0.22 




Content (mg/ml) 
(residual rate^ %) 


20.17 
(100.0) 


20.15 
(99.9) 


19.79 
(98.1) 


E^anople 5 


Appearance 


White non- 
transparent 
emulsion 








PH 


3.62 


3.63 


3.62 




Mean particle diameter ^m) 


0.22 


0.22 


0.22 




Content (mg/ml) 
(residual rate, %) 


20.04 
(100.0) 


20.04 
(100.0) 


19.68 
(98.2) 


Example 6 


^^pearance 


White non- 
transparent 
emulsion 








PH 


3.65 


3.65 


3.63 




Mean particle diameter 


0.20 


0.20 


0.20 



The invention will now be illustrated by the following examples showing the production of the compound 
of formula (1) and the lipid emulsion of the invention. 

Example 1 

Production of N-solanesyl-N,N'-bis(3,4-dimethoxyben2yl)ethylenediamine malate of formula (I):- 

Twenty grams (0.02 mole) of N-solaneyl-N,N'-bis(3,4-dimethoxybenzyl)ethylenediamine was dissolved 
in 200 ml of ethanol, and a solution of 4.1 g (0.03 mole) of malic acid in 10 ml of ethanol was added, and 
the mixed solution was gently heated. Ethanol was then evaporated under reduced pressure. The residue 
was washed with ether, and recrystallized from a mixture of ethanol and ether to give 18.2 g (yield 78.7 %) 
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of the captioned malate as colorless crystals having a melting point of 42 to 44 °C. 
Acute toxicity test 

5 Using mice, the malate of formula (I) obtained as above was tested for toxicity. It was found that in oral 
administration, no abnormality was found in the mice at a dose of 2,000 mg/kg. Toxicity was not noted. 

Example 2 

70 4.0 g of N-solanesyl-N,N'-bis(3,4-dimethoxybenzyl)ethylenediamine malate was added to 20 g of 
soybean oil described in the Japanese Pharmacopoeia, and the mixture was dissolved under heat. Then, 
2.4 g of purified soybean phospholipid and 5 g of glycerol were added to the solution, and the mixture was 
vigorously stirred under heat. A suitable amount of distilled water was added, and the mixture was stirred by 
a polytron homogenizer to prepare a elude emulsion. The crude emulsion was emulsified under high 

75 pressure by a Gaulin high-energy type homogenizer, and distilled water was added to adjust the amount of 
the emulsion to 200 ml. There was obtained a micro-emulsion containing N'Solanesyl-N,N'-bis(3.4-dimethox- 
yben2yl)ethylenediamine malate. The dispersed lipid particles had a mean particle diameter of 0.21 micron, 
and it did not contain particles having a size of at least 1 micron. 

20 Example 3 

Example 2 was repeated except that 5 g of glycerol was used instead of 13 g of D-sorbitol. A micro- 
emulsion containing N-solanesyl-N,N'-bis(3.4-dimethoxybenzyl)ethylenediamine malate was obtained. 

25 Example 4 

4.0 g of N-solanesyl-N,N'-bis{3.4-dimethoxybenzyl)ethylenediamine malate was added to 20 g of 
soybean oil described in the Japanese Pharmacopoeia, and the mixture was heated to form a solution. To 
the solution were added 2.4 g of purified yolk phospholipid and a suitable amount of distilled water. The 
30 mixture was stirred by a polytron homogenizer to prepare a crude emulsion. The crude emulsion was 
emulsified under high pressure by a Gaulin high-energy homogenizer, and distilled water was added to 
make 200 ml. A micro-emulsion containing N-solanesyl-N,N'-bis(3,4-dimethoxybenzyl)ethylenediamine mal- 
ate was obtained. The dispersed lipid particles in the micro-emulsion had a mean diameter of 0.22 micron, 
and it did not contain particles having a size of at least 1 micron. 

35 

Example 5 

4.0 g of N-solanesyl-N,N'-bis(3,4-dimethoxybenzyl)ethylenediamine malate was added to 10 g of 
soybean oil described in the Japanese Pharmacopoeia and 10 g of MCT, and dissolved under heat. Purified 

40 soybean phospholipid (1.2 g), 1.2 g of purified yolk phospholipid and 5 g of glycerol were added, and the 
mixture was vigorously stirred under heat. After dissolving, a suitable amount of water was added, and the 
mixture was stirred by a polytron homogenizer to form a crude emulsion. The crude emulsion was 
emulsified under high pressure by a Gaulin high-energy homogenizer. Distilled water was added to make 
200 ml. A micro-emulsion containing N-solanesyl-N,N'-bis(3,4-dimethoxybenzyl)-ethylenediamine malate 

45 was obtained. The dispersed lipid particles in the micro-emulsion had a mean diameter of 0.22 micron, and 
it did not contain particles having a size of at least 1 micron. 

Example 6 

50 Example 2 was repeated except that 10 g of soybean oil was used instead of 20 g of soybean oil. Thus, 
a micro-emulsion containing N-solanesyt-N,N'-bis-(3,4-dimethoxybenzyl)ethylenediamine malate was ob- 
tained. 

The dispersed lipid particles in the micro-emulsion had a mean particle diameter of 0.20 micron, and it 
did not contain particles having a size of at least 1 micron. 
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Claims 

Claims for the following Contracting States : AT, BE, CH, DE, FR, GB, IT. LI, LU, NL, SE 

1. A pharmaceutical oil-in-water type micro-emulsion having an action of potentiating the activities of anti- 
cancer agents, said micro-emulsion comprises 

fine particles of a vegetable oil or a triglyceride of a medium-chain fatty acid having 8 to 12 carbon 
atoms containing 0.1 to 10 % (w/v) of N-solanesyl-N,N'-bis(3,4-dimethoxyben2yl)ethylenediamine mal- 
ate of formula (I) below. 





CHj-N- (CHj) 2-Ne-CH2-(/J^^ 

(CH2-ce=c-ce2)9H 

CH, 



OCH, 



OCH, 



COOH 
CH2 
CHOH 
COOH 



(I) 



an aqueous medium, and 

0.05 to 25 % (w/v) of a physiologically acceptable phospholipid for dispersing said fine particles in 
said aqueous medium. 

2. The micro-emulsion of claim 1 wherein the vegetable oil is pharmaceutically acceptable soybean oil. 

3. The micro-emulsion of claim 1 wherein the physiologically acceptable phospholipid is a purified 
vegetable oil phospholipid. 

4. The micro-emulsion of claim 3 wherein the purified vegetable oil phospholipid is purified soybean oil 
phospholipid. 

5. The micro-emulsion of claim 1 wherein the purified vegetable oil phospholipid is purified soybean oil 
phospholipid which consists essentially of 

5 to 50 % (w/v) of fine particles of a vegetable oil or a triglyceride of a medium-chain fatty acid 
having 8 to 12 carbon atoms containing 0.1 to 10 % (w/v) of N-solanesyl-N,N'-bis(3,4-dimethoxyben- 
2yl)ethylenediamine malate, 

0.05 to 25 % (w/v) of physiologically acceptable phospholipid, 

an isotonizing agent selected from the group consisting of glycerol, sugar alcohols, monosac- 
charides, disaccharides and amino acids in an amount sufficient to isotonize the emulsion, and 
water. 

6. The micro-emulsion of claim 1 which consists of 

5 to 30 % (w/v) of fine particles of soybean oil having dissolved therein 0.3 to 3 % (w/v) of N- 
solanesyl-N,N*-bis(3,4-dimethoxybenzyl)ethylenediamine malate, 
0.5 to 25 % (w/v) of purified soybean oil phospholipid, 
1 to 5 % (w/v) of glycerol, and 
the remainder being water. 

7. The micro-emulsion of claim 1 wherein the fine particles of the oil have a mean particle diameter of not 
more than 1 micron, preferably not more than 0.3 micron. 

8. The micro-emulsion of claim 4 wherein the purified soybean oil phospholipid has a phosphatidyl choline 
content of at least 80 % and an iodine value of 35 to 45. 

9. The micro-emulsion of claim 1 , 5 or 6 for use in a method of potentiating the activities of anti-cancer 
agents whereby the anti-cancer agent is administered in combination with an effective amount of the 
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micro-emulsion of claim 1 . 

10. The micro-emulsion of claim 9 whereby the micro-emulsion Is in a form suitabi for intravenous 
administration. 

5 

11. The micro-emulsion of claim 9 whereby the micro-emulsion is administered within 24 hours before the 
administration of the anti-cancer agent. 

12. The micro-emulsion of claim 9 whereby the micro-emulsion is administered for the first time within 24 
10 hours before the administration of the anti-cancer agent, then the micro-emulsion is administered nearly 

simultaneously with, or within several hours before, the administration of the anti-cancer agent, and as 
required, this administration course is repeated. 

13. The micro-emulsion of claim 1, 5 or 6 for use in a method of treating cancer occurring in a warm- 
75 blooded animal whereby the anti-cancer agent is administered in combination with the micro-emulsion 

to the animal. 

14. The micro-emulsion of claim 13 whereby the micro-emulsion is in a form suitable for intravenous 
administration. 

20 

15. The micro-emulsion according to claim 13 whereby the micro-emulsion is administered within 24 hours 
before the administration of the anti-cancer agent. 

16. The micro-emulsion of claim 13 whereby the micro-emulsion is administered for the first time within 24 
25 hours before the administration of the anti-cancer agent, then the micro-emulsion is administered nearly 

simultaneously with, or within several hours before, the administration of the anti-cancer agent, and as 
required, this administration course is repeated. 

Claims for the following Contracting States : ES, GR 

30 

1. A process for preparing a pharmaceutical oil-in-water type micro-emulsion having an action of 
potentiating the activities of anti-cancer agents, comprising mixing 

fine particles of a vegetable oil or a triglyceride of a medium-chain fatty acid having 8 to 12 carbon 
atoms containing 0.1 to 10% (w/v) of N-solanesyl-N,N'-bis(3.4-dimethoxyben2yl)ethylenediamine malate 
35 of formula (I) below, 



CH3O 



OCH- 



40 



45 



CH3 O-^^^CH^-N- (CH2 ) 2-NH-CH2 
(CH2-Ce=C-CH2)gH 




OCH3 COOH (I) 



CHOH 
COOH 



an aqueous medium, and 

50 0.05 to 25% (w/v) of a physiologically acceptable phospholipid for dispersing said fine particles in 

said aqueous medium. 

2. The process of claim 1 wherein the vegetable oil is pharmaceutically acceptable soybean oil. 

55 3. The process of claim 1 wherein the physiologically acceptable phospholipid Is a purified vegetable oil 
phospholipid. 
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4. The process of claim 3 wherein the purified vegetable oil phospholid is purified soybean oil 
phospholipid. 



5. The process of claim 1 wherein the purified vegetable oil phospholid is purified soybean oil 
5 phospholipid which consists essentially of 

5 to 50% (w/v) of fine particles of a vegetable oil or a triglyceride of a medium-chain fatty acid 
having 8 to 12 carbon atoms containing 0.1 to 10% (w/v) of N-solanesyl-N,N'-bis(3.4-dimethoxybenzyl)- 
ethylenediamine malate, 

0.05 to 25% (w/v) of physiologically acceptable phospholipid. 
10 an isotonizing agent selected from the group consisting of glycerol, sugar alcohols, monosac- 

charides, disaccarides and amino acids in an amount sufficient to isotonize the emulsion, and 
water. 



6. The process of claim 1 wherein the micro-emulsion consists of 

75 5 to 30% (w/v) of fine particles of soybean oil having dissolved therein 0,3 to 3% (w/v) of N- 

solanesyl-N.N*-bis(3,4-dimethoxybenzyl)ethylenediamine malate, 
0.5 to 25% (w/v) of purified soybean oil phospholipid, 
1 to 5% (w/v) of glycerol, and 
the remainder being water. 

20 

7. The process of claim 1 wherein the fine particles of the oil have a mean particle diameter of not more 
than 1 micron, preferably not more than 0.3 micron. 



8. The process of claim 4 wherein the purified soybean oil phospholipid has a phosphatidyl choline 
25 content of at least 80% and an iodine value of 35 to 45. 



Patentanspriiche 

Patentanspruche fur folgende Vertragsstaaten : AT, BE, CH, DE, FR, GB, IT, LI, LU, NL, SE 

30 1. Pharmazeutische Mikroemulsion des Oi-in-Wasser-Typs mit der Wirkung, dafi sie die Aktivitaten von 
Antikrebsmittein potenziert, dadurch gekennzelchnet, dafi die Mikroemulsion 

feine Teilchen aus einem Pflanzenol oder einem Triglycerid einer Fettsaure mit mittlerer Kette mit 8 bis 
12 Kohlenstoffatomen, welche 0,1 bis 10% (Gew./Vol.) N-Solanesyl-N.N*-bis(3,4-dimethoxybenzyl)- 
ethylendiaminmalat der folgenden Formel (I) 



40 



45 




/ '^VCH2-N-(CH2)2-NH-CH2 
{CH2-Ce=C-CH2)9H 




OCH, 



OCH. 



COOH 

CHOH 
COOH 



(I) 



enthalt, 

ein waSriges Medium und 

0.05 bis 25% (Gew./Voi.) eines physiologisch annehmbaren Phospholipids fur die Dispersion der feinen 
50 Teilchen in dem wafirigen Medium enthalt. 

2. Mikroemulsion nach Anspruch 1. dadurch gekennzelchnet, daS das Pflanzenol ein pharmazeutisch 
annehmbares Sojabohnenol ist. 

55 3. Mikroemulsion nach Anspruch 1, dadurch g kennzeichnet, dafi das physiologisch annehmbare 
Phospholipid ein gereinigtes Pftanzenol-Phospholipid ist. 
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4. Mikroemulsion nach Anspruch 3, dadurch gekennzeichnet, daS das gereinigte Pflanzenol-Phospholi- 
pid gereinigtes sojabohnenol-Phospholipid ist. 

5. Mikroemulsion nach Anspruch 1, dadurch gekennzeichnet, da8 das gereinigte Pflanzenol-Phospholi- 
5 pid gereinigtes Sojabohnenol-Phospholipid. welches im wesentlichen aus 

5 bis 50% (Gew.A^ol.) feiner Teilchen eines PflanzenSIs oder eines Triglycerids einer FettsSure mit 
mittlerer Kette mit 8 bis 12 Kohlenstoffatomen. die 0,1 bis 10% (GewTVol.) N-Solanesyl-N,N'-bis(3,4- 
dimethoxybenzyl)ethylendiaminmalat enthalten, 
0,05 bis 25% (Gew.A/ol.) physiologisch annehmbarem Phospholipid, 
70 einem Isotonisierungsmittel, ausgewShIt aus der Gruppe. die besteht Glycerin, Zuckeralkoholen, Mono- 
sacchariden, Disacchariden und AminosSuren, in einer Menge, die ausreicht, die Emulsion zu isotoni- 
sieren und 
Wasser 
besteht. 

75 

6. Mikroemulsion nach Anspruch 1 , dadurch gekennzeichnet, daS sie aus 

5 bis 30% (Gew.A/oI.) feiner Teilchen aus Sojabohnenol, die darin gelost 0.3 bis 3% (Gew.A/ol.) N- 
Solanesyt-N,N'-bis(3,4-dimethoxybenzyl)ethylendiaminmalat enthalten, 
0,5 bis 25% (Gew.A/ol.) gereinigtem Sojabohnenol-Phospholipid, 
20 1 bis 5% (Gew.A/ol.) Glycerin, und 
als Rest Wasser 
besteht. 

7. Mikroemulsion nach Anspruch 1 , dadurch gekennzeichnet, daB die feinen 6lteilchen einen mittleren 
25 Teilchendurchmesser von nicht mehr als 1 um, bevorzugt nicht mehr als 0,3 um, besitzen. 

8. Mikroemulsion nach Anspruch 4, dadurch gekennzeichnet, daB das gereinigte Sojabohnenol-Phospho- 
lipid einen Phosphatidylcholingehalt von mindestens 80% und eine lodzahl von 35 bis 45 besitzt. 

30 9. Mikroemulsion nach Anspruch 1 , 5 Oder 6 fiir die Verwendung in einem Verfahren zur Potenzierung der 
Aktivitaten von Antlkrebsmittein, wobei das Antikrebsmittel in Kombrnation mit einer wirksamen Menge 
der Mikroemulsion nach Anspruch 1 verabreicht wird. 

10. Mikroemulsion nach Anspruch 9, wobei die Mikroemulsion in einer fOr die intravenose Verabreichung 
35 geeigneten Form vorliegt. 

11, Mikroemulsion nach Anspruch 9. wobei die Mikroemulsion innerhalb von 24 Stunden vor der Verabrei- 
chung des Antikrebsmittels verabreicht wird. 

40 12. Mikroemulsion nach Anspruch 9, wobei die Mikroemulsion zum ersten Mai innerhalb von 24 Stunden 
vor der Verabreichung des Antikrebsmittels verabreicht wird, dann die Mikroemulsion fast gleichzeitig 
mit Oder innerhalb mehrerer Stunden vor der Verabreichung des Antikrebsmittels verabreicht wird und 
je nach Bedarf dieser Verabreichungsverlauf wtederholt wird. 

45 13. Mikroemulsion nach Anspruch 1, 5 Oder 6 fur die Verwendung in einem Verfahren zur Behandlung von 
Krebs. der in Warmbliitern auftritt, wobei das Antikrebsmittel in Kombination mit der Mikroemulsion 
dem Bluter verabreicht wird. 

14. Mikroemulsion nach Anspruch 13, wobei die Mikroemulsion in einer fur die intravenose Verabreichung 
50 geeigneten Form vorliegt. 

15. Mikroemulsion nach Anspruch 13, wobei die Mikroemulsion innerhalb von 24 Stunden vor Verabrei- 
chung des Antikrebsmittels verabreicht wird. 

55 16. Mikroemulsion nach Anspruch 13, wobei die Mikroemulsion zum ersten Mai innerhalb von 24 Stunden 
vor der Verabreichung des Antikrebsmittels verabreicht wird, dann die Mikroemulsion fast gleichzeitig 
mit Oder innerhalb mehrerer Stunden vor der Verabreichung des Antikrebsmittels verabreicht wird und 
je nach Bedarf der Verabreichungsverlauf wiederholt wird. 
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Pat ntanspruche fUr folgende Vertragsstaat n : ES, GR 

1. Verfahren zur Herstellung einer pharmazeutischen Mikroemulsion des OI-in-Wasser-Typs mit der 
Wirkung. da0 sie die Aktivitaten von Antikrebsmitteln potenziert. dadurch gekennzelchnet, daB 
feine Teilchen aus einem Pflanzenol Oder einem Triglycerid einer Fettsaure mit mittlerer Kette mit 8 bis 
12 Kohlenstoffatomen, welche 0,1 bis 10% (Gew.A/ol.) N-Solanesyl-N,N*-bis(3,4-dimethoxybenzyl)- 
ethylendiaminmalat der folgenden Formal (I) 



I " " ^ CH 



{CH2-ce=c-ce2)9H 



'3 



2 

CHOH 
COOH 



enthalt, 

ein waBriges Medium und 

0,05 bis 25% (Gew.A^ol.) eines physiologisch annehmbaren Phospholipids fur die Dispersion der feinen 
Teilchen in dem waBrigen Medium vermischt werden. 

2. Verfahren nach Anspruch 1, dadurch gekennzelchnet, daB das RIanzenol ein pharmazeutisch an- 
nehmbares Sojabohnenol ist. 

3. Verfahren nach Anspruch 1 , dadurch gekennzeichnet, daB das physiologisch annehmbare Phospholi- 
pid ein gereinigtes Pflanzenol-Phospholipid ist. 

4. Verfahren nach Anspruch 3, dadurch gekennzeichnet, daB das gereinigte Pflanzenol-Phospholipid 
gereinigtes Sojabohnenol-Phospholipid ist. 

5. Verfahren nach Anspruch 1, dadurch gekennzeichnet, daB das gereinigte Pflanzenol-Phospholipid 
gereinigtes Sojabohnenol-Phospholipid ist, welches im wesentlichen aus 

5 bis 50% (Gew./VoL) feiner Teilchen eines Pflanzenols Oder eines Triglycerids einer Fettsaure mit 
mittlerer Kette mit 8 bis 12 Kohlenstoffatomen. die 0,1 bis 10% (Gew.A/ol.) N-Solanesyl-N.N'-bis(3,4- 
dimethoxybenzyl)ethylendiaminmalat enthalten, 
0,05 bis 25% (Gew.A/ol.) physiologisch annehmbarem Phospholipid, 

einem Isotonisierungsmittel, ausgewahit aus der Gruppe, die besteht Glycerin, Zuckeralkoholen, Mono- 

sacchariden, Disacchariden und Aminosauren, in einer Menge, die ausreicht, die Emulsion zu isotoni- 

sieren und 

Wasser 

besteht. 

6. Verfahren nach Anspruch 1, dadurch gekennzeichnet, daB die Mikroemulsion aus 

5 bis 30% {Gew,A/ol.) feiner Teilchen aus Sojabohnenol, das darin gelost 0,3 bis 3% (Gew.A/ol.) N- 

Solanesyl-N,N'-bis(3,4-dimethoxybenzyl)ethylendiaminmalat enthatt, 

0,5 bis 25% (Gew./Vol.) gereinigtem Sojabohnenol-Phospholipid, 

1 bis 5% (Gew.A/ol.) Glycerin, und 

als Rest Wasser 

besteht, 

7. Verfahren nach Anspruch 1, dadurch g k nnzeichnet, daG die feinen Olteilchen einen mittleren 
Teilchendurchmesser von nicht mehr als 1 um, bevcrzugt nicht mehr als 0,3 urn, besitzen. 

8. Verfahren nach Anspruch 4, dadurch g k nnzeichnet, daS das gereinigte Sojabohnenol-Phospholipid 
einen Phosphatidylcholingehalt von mindestens 80% und eine lodzahl von 35 bis 45 besitzt. 
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Revendications 

Revendlcations pour I s Etats contractants suivants : AT, BE, CH, DE, FR, GB, IT, LI, LU, NL, SE 

1. Microemulsion pharmaceutique du type huile dans I'eau ayant une action de potentialisation des 
activites d'agents anticanc^reux. ladite microemulsion comprenant 

des gouttelettes fines d'une huile v^g^tale ou d'un triglyceride d*un acide gras k chaTne moyenne 
ayant 8 12 atomes de carbone contenant 0.1 10 % (en poids/volume) de malate de N-solanesyl- 
N,N'-bis(3.4-dimethoxybenzyl)ethyl§nediamine de formule (I) ci-dessous, 



CB3O 



CH 



OCH, 




(CH2"CH=C-CH2) gH 
CH^ 



OCHo COOH (I) 



CH. 



*2 
CHOB 

COOH 



un milieu aqueux. et 

0.05 h 25 % (en poids/volume) d'un phospholiplde physiologiquement acceptable pour disperser 
lesdites gouttelettes fines dans tedit milieu aqueux. 

2. Microemulsion de la revendication 1 . dans laquelle I'huile v^getale est de I'huile de soja pharmaceuti- 
quement acceptable. 

3- Microemulsion de la revendication 1 , dans laquelle le phospholiplde physiologiquement acceptable est 
un phospholipide d'huile v^g^tale purifie. 

4. Microemulsion de la revendication 3, dans laquelle le phospholipide d'huile v^getale purifie est un 
phospholipide d'huile de soja purifie. 

5. Microemulsion de la revendication 1 , qui est constituee essentiellement de 

5 ^ 50 % (en poids/volume) de fines gouttelettes d'une huile vegetale ou d'un triglyceride d'un 
acide gras a chaTne moyenne ayant 8 a 12 atomes de carbone contenant 0,1 ^10 % (en poids/volume) 
de malate de N-solanesyl-N,N'-bis(3,4-dimethoxyben2yl)ethylenediamine. 

0,05 h 25 % (en poids/volume) d'un phospholipide physiologiquement acceptable, 

un agent d'isotonie choisi dans le groupe forme par le glycerol, les alcools de sucres, les 
monosaccharides, les disaccharides et les acides amines, en une quantite suffisante pour rendre 
I'emulsion isotonique, et 

eau. 

6. Microemulsion de la revendication 1 , qui est constituee de 

5 ^ 30 % (en poids/volume) de fines gouttelettes d'huile de soja contenant a retat dissous 0,3 a 3 
% (en poids/volume) de malate de N-solanesyl-N,N'-bis(3,4-dimethoxyben2yl)ethylenediamine, 
0,5 h 25 % (en poids/volume) de phospholipide d'huile de soja purifie, 
1 a 5 % (en poids/volume) de glycerol, et 
te reste d'eau. 

7. Microemulsion de la revendication 1. dans laquelle les fines gouttelettes de I'huile ont un diamfetre 
moyen d'au plus 1 micrometre, de preference d'au plus 0,3 micrometre. 

8. Microemulsion de la revendication 4. dans laquelle le phospholipide d'huile de soja purifie a une teneur 
en phosphatidylcholine d'au moins 80 % et un indice d'iode de 35 a 45. 

9. Microemulsion de la revendication 1. 5 ou 6 pour son utilisation dans un precede de potentialisation 
des activites d'agents anticancereux selon lequel I'agent anticancereux est administre en association 
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avec une quantity efficace de la micro^mulsion de la revendlcatlon 1 . 



10. Microemuision de la revendication 9, la microemulsion ^tant sous une forme convenant k radministra- 
tion tntraveineuse. 

5 

11. MIcrodmulsion de la revendication 9, la microemulsion ^tant administr^e dans les 24 heures pr^c^dant 
radministration de Tagent anticanc^reux. 

12. Microemulsion de la revendication 9. la microemulsion etant administree pour la premiere fois dans les 
JO 24 heures pr^c^dant I'administration de I'agent anticancereux, puis la microemulsion etant administree 

presque en memo temps radministration de I'agent anticancereux ou dans les quelques heures qui la 
precedent, et ce schema d 'administration etant repete si necessaire, 

13. Microemulsion de la revendication 1. 5 ou 6 pour son utilisation dans un precede de traitement d'un 
15 cancer apparaissant chez un animal h sang chaud selon lequel I'agent anticancereux est administre ^ 

I'animal en association avec la microemulsion. 

14. Microemulsion de la revendication 13, la microemulsion etant sous une forme convenant h radministra- 
tion intraveineuse. 

20 

15. Microemulsion de la revendication 13. la microemulsion etant administree dans les 24 heures prece- 
dant radministration de I'agent anticancereux. 

16. Microemulsion de la revendication 13, la microemulsion etant administree pour la premiere fois dans 
25 les 24 heures precedent radministration de I'agent anticancereux, puis la microemulsion etant adminis- 
tree presque en meme temps que I'administration de I'agent anticancereux ou dans les quelques 
heures que la precedent, et ce schema d'administration etant repete si necessaire. 



Revendlcatlons pour les Etats contractants sulvants : ES, GR 

30 

1. Precede pour preparer une microemulsion pharmaceutlque du type huile dans I'eau ayant une action 
de potentialisation des activites d'agents anticancereux, consistant a meianger 

des gouttelettes fines d'une huile vegetale ou d'un triglyceride d'un acide gras k chaTne moyenne 
ayant 8^12 atomes de carbone contenant 0,1 St 10 % (en poids/volume) de malate de N-solanesyl- 
35 N,N'-bis{3,4-dimethoxybenzyl)ethylenediamine de formule (I) ci-dessous, 



40 



45 



CH3O 

CH.C>-<fjVcH2-N-(CH2)2-N^ 



OCH- 



COOH (I) 

CH2 

CHOH 

COOH 



un milieu aqueux, et 

0,05 a 25 % (en poids/volume) d'un phospholipide physiologiquement acceptable pour disperser 
50 lesdites gouttelettes fines dans ledit milieu aqueux. 

2. Precede de la revendication 1 dans lequel I'hulle vegetale est de I'huile de soja pharmaceutiquement 
acceptable. 

55 3. Precede de la revendication 1, dans lequel le phospholipide physiologiquement acceptable est un 
phospholipide d'hulle vegetale purifie. 
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Proc6d6 de la revendication 3, dans lequel le phosphotipide d'huile v4g4tale purifi^ est un phospholipi- 
de d*huile d^ soja purifi^. 

Proced^ de la revendication 1 , dans lequel la micro-emulsion est constitute de 

5 ^ 50 % (en poids/volume) de fines gouttelettes d*une huile vtgttale ou d*un triglyceride d'un 
acide gras h chaTne moyenne ayant 8 & 12 atomes de carbone contenant 0,1 2i 10 % (en poidsA/olume) 
de malate de N-solanesyl-N,N*-bis(3,4-dim6thoxyben2yl)tthyl6nediamine, 

0,05 k 25 % (en poids/volume) d'un phospholipide physiologiquement acceptable. 

un agent d'isotonie choisi dans le groupe formt par le glycerol les alcools de sucres, les 
monosaccharides, les disaccharides et les acides amines, en une quantity suffisante pour rendre 
rtmulsion isotonique, et 

eau. 

Precede de la revendication 1, dans lequel la microtmulsion est constitute de 

5 ^ 30 % (en poids/volume) de fines gouttelettes d'huile de soja contenant k V6XaX dissous 0,3 h 3 
% (en poids/volume) de malate de N-solanesyl-N,N'-bis(3,4-dim§thoxybenzyl)tthyl6nediamlne, 

0,5 a 25 % (en poids/volume) de phospholipide d'huile de soja purifie, 

1^5% (en poids/volume) de glycerol, et 

le reste d'eau. 

Proctdt de la revendication 1 , dans lequel les fines gouttelettes de I'huile ont un diamfetre moyen d'au 
plus 1 micrometre, de preference d'au plus 0,3 micrometre. 

Proctdt de la revendication 4, dans lequel le phospholipide d'huile de soja purifit a une teneur en 
phosphatidylcholine d'au moins 80 % et un indice d'iode de 35 k 45. 
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